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Sir: 

AMENDED APPEAL BRIEF UNDER 37 C.F.R. § 41.37 

Appellants hereby appeal to the Board of Patent Appeals and Interferences (the "Board") 
from the Examiner's final rejection of pending claims 32-42 of the above-referenced application. 

A final Office Action was mailed on April 21, 2009. A Notice of Appeal was filed on 
July 21, 2009. An original Appeal Brief was filed on December 23, 2009 with a Petition under 
37 C.F.R. § 1.136 for four month extension of time. An electronic payment of the $270.00 fee 
for filing an appeal brief under 37 C.F.R 41.20(b)(2) and $865 fee for an extension of time was 
filed concurrently with the original Appeal Brief. 

A Notice of Non-Compliant Appeal Brief was mailed on January 25, 2010, setting a 
deadline of February 25, 2010 for filing an Amended Appeal Brief that complies with the 
requirements of 37 C.F.R. § 41.37. Thus, the present Amended Appeal Brief is timely filed on 
February 2,2010. 

Applicant believes that no further petitions and fees are required for this Appeal Brief to 
be entered. Please consider this a conditional petition for any additional extensions, if needed, 
and please charge any additional fees or credit any overpayments that may be required to our 
Deposit Account No. 03-1721 referencing attorney docket number 2007651-0001. 
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REAL PARTY IN INTEREST 

As a result of an assignment by the inventors in the present application, the real party in 
interest in this application is New England Biolabs, Inc. The assignment to New England 
Biolabs, Inc. was recorded in the Patent and Trademark Office at Reel 012921, Frame 0103. 
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RELATED APPEALS AND INTERFERENCES 

No other appeals or interferences are known to Appellants, Appellants' legal 
representative, or Appellants' assignee that will directly affect or be directly affected by the 
Board's decision in this appeal. Similarly, no such appeals or interferences are known that may 
have a bearing on the Board's decision in this appeal. 
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STATUS OF CLAIMS 

The application was filed with 31 claims. Various claims were amended and/or cancelled 
in Amendments filed on June 7, 2002, April 18, 2005 (not entered), August 15, 2005, May 4, 
2006 (not entered), May 30, 2006 (not entered), July 3, 2006, and February 24, 2007. Pending 
claims 2-4, 13-22, and 27-31 were canceled in the amendment filed October 31, 2007, and new 
claims 32-43 were presented. Claim 32 was amended in an Amendment filed on August 29, 
2008 (not entered) and an Amendment filed on January 9, 2009. Claims 32-42 were finally 
rejected in an Office Action mailed April 21, 2009. Claim 43 is objected to for depending on 
rejected claims 32 and 33. 

Thus, claims 1-31 are canceled, claims 32-42 are rejected, and claim 43 is objected to. 
The rejection of claims 32-42 is hereby appealed. A listing of the claims is provided in the 
attached Claims Appendix. 
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STATUS OF AMENDMENTS 

There are no outstanding amendments to the claims. 
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SUMMARY OF CLAIMED SUBJECT MATTER 



DNA polymerases are enzymes that catalyze polymerization of nucleotides into a DNA 
strand. The present invention encompasses the finding that a certain class of DNA polymerases 
has the ability to incorporate a particular modified type of nucleotide, acyclonucleotides, into 
DNA strands. The present claims therefore recite use of DNA polymerases from that class 
(defined by the present of a particular amino acid motif whose presence is shown to correlate 
with the activity) to incorporate acyclonucleotides into a polynucleotide chain. 

Independent claim 32 and dependent claims 33-43 specifically recite methods comprising 
steps of providing a DNA polymerase of the relevant class, contacting the DNA polymerase with 
a template, a primer that binds to the template, and a collection of nucleotides including at least 
one acyclonucleotide, and incubating the DNA polymerase with the template and the nucleotides 
so that the DNA polymerase extends the primer by incorporating the nucleotides. The claims 
require that the utilized DNA polymerase be a member of the relevant class of DNA polymerases 
by specifying both a level of overall sequence identity to a member of the class and the presence 
of the correlated motif. Specifically, the claims specify that the DNA polymerase as an amino 
acid sequence that shows at least 30% overall identity with that of the polypeptide encoded by 
SEQ ID NO:4, and further includes a 15 amino-acid motif that is identical to one of SEQ ID NOs 
5-22 except that it contains up to three (i.e., 0-3) amino acid substitutions as compared with the 
SEQ ID NO. 

The claimed methods are described, inter alia, in original claims 9, 10; page 19, lines 19- 
20; page 31, lines 22-28; page 32, lines 1-3; and Table 3 on pages 20-21 of the specification. 
Support for claim 32 is found in the specification as originally filed, inter alia, in original 
claim 9; page 18, line 30, to page 19, line 2; page 19, lines 19-20; page 31, lines 22-28; page 32, 
lines 1-3 and lines 10-16; and Table 3 on pages 20-21. Support for claim 33 is found in the 
specification as originally filed, inter alia, in original claim 10 and at page 19, lines 18-20. 
Support for claim 34 found in the specification as originally filed, inter alia, in original claim 9; 
page 18, line 30, to page 19, line 2; Table 3 on pages 20-21; and page 32, lines 1-3 and lines 10- 
16. Support for claim 35 is found in the specification as originally filed, inter alia, in original 
claim 9; page 18, line 30, to page 19, line 2; Table 3 on pages 20-21; and page 32, lines 1-3 and 
lines 10-16. Support for claim 36 is found in the specification as originally filed, inter alia, in 
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original claim 9; page 18, line 30, to page 19, line 2; Table 3 on pages 20-21; and page 32, lines 
1-3 and lines 10-16. Support for claim 37 is found in the specification as originally filed, inter 
alia, in original claim 9; page 18, line 30, to page 19, line 2; Table 3 on pages 20-21; and page 
32, lines 1-3 and lines 10-16. Support for claim 38 is found in the specification as originally 
filed, inter alia, in original claim 9; page 18, line 30, to page 19, line 2; Table 3 on pages 20-21; 
and page 32, lines 1-3 and lines 10-16. Support for claim 39 is found in the specification as 
originally filed, inter alia, in original claim 19 Support for claim 40 is found in the specification 
as originally filed, inter alia, in original claim 9; page 18, line 30, to page 19, line 2; Table 3 on 
pages 20-21; and page 32, lines 1-3 and lines 10-16. Support for claim 41 is found in the 
specification as originally filed, inter alia, in original claim 9; page 18, line 30, to page 19, line 2; 
Table 3 on pages 20-21; and page 32, lines 1-3 and lines 10-16. Support for claim 42 is found in 
the specification as originally filed, inter alia, in original claim 9; page 18, line 30, to page 19, 
line 2; Table 3 on pages 20-21; and page 32, lines 1-3 and lines 10-16. Support for claim 43 is 
found in the specification as originally filed, inter alia, in original claims 13 and 18. 
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GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The grounds of rejection to be reviewed on appeal are: 

(1) Are claims 32-42 invalid for lack of written description under 35 U.S.C. § 1 12? 

(2) Are claims 32 -42 invalid for lack of enablement under 35 U.S.C. § 1 12? 
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ARGUMENT 

Claims 32 and 39 stand or fall together and each of claims 33, 34, 35, 36, 37, 38, 40, 41, 
and 42 stands or falls alone for grounds of rejection (1) and (2) to be reviewed upon appeal, as 
indicated below. 

Ground of Rejection 1: 

Claims 32 and 39 are not invalid for lack of written description 

Pending claims 32-42 stand rejected for lack of written description. The Examiner states 
that claims 32-42 contain subject matter which was not described in the specification in such a 
way as to reasonably convey to one skilled in the relevant art that the inventors, at the time the 
application was filed, had possession of the claimed invention. This rejection is respectfully 
traversed. Reconsideration and withdrawal is requested. 

The written description requirement serves both to satisfy the inventor's obligation to 
disclose the technologic knowledge upon which the patent is based, and to demonstrate that the 
patentee was in possession of the invention that is claimed. Capon v. Eshhar, 418 F.3d 1349, 
1357 (Fed. Cir. 2005). To satisfy the written description requirement, the applicant does not 
have to utilize any particular form of disclosure to describe the subject matter claimed, but the 
description must clearly allow persons of ordinary skill in the art to recognize that he or she 
invented what is claimed. Carnegie Mellon Univ. v. Hoffmann La Roche Inc., 541 F.3d 1 1 15, 
1 122 (Fed. Cir. 2008) (quoting In re Alton, 76 F.3d 1 168 (Fed. Cir. 1996)). In other words, the 
applicant must 'convey with reasonably clarity to those skilled in the art that, as of the filing date 
sought, he or she was in possession of the invention,' and demonstrate that by disclosure in the 
specification of the patent. Id. Such disclosure need not recite the claimed invention in liaec 
verba, but it must do more than merely disclose that which would render the claimed invention 
obvious. Univ. of Rochester v. G.D. Searle & Co., 358 F.3d916, 923 (Fed. Cir. 2004). The 
descriptive text needed to meet the written description requirement varies with the nature and 
scope of the invention at issue, and with the scientific and technologic knowledge already in 
existence. Capon, 418 F.3d at 1357. 
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The present claims recite methods comprising steps of providing a particular type of 
DNA polymerase, contacting the DNA polymerase with a template, a primer that binds to the 
template, and a collection of nucleotides including at least one acyclonucleotide; and incubating 
the DNA polymerase with the template and the nucleotides so that the DNA polymerase extends 
the primer by incorporating the nucleotides. Claim 32 specifies that the DNA polymerase has an 
amino acid sequence that shows at least 30% overall identity with that of the polypeptide 
encoded by SEQ ID NO:4, and further includes a 15 amino acid motif that is identical to one of 
SEQ ID NOs 5-22 except that it contains up to 3 amino acid substitutions as compared with the 
SEQ ID NO. The recited 15 amino acid motifs are shown in Table 3 of the specification at 
pages 20-21. 

The Examiner has maintained that the written description requirement is not met for the 
scope of DNA polymerases encompassed by the claims. Appellants explain below that a 
structure/function relationship has been established for the DNA polymerases recited in the 
claimed methods, and that written description for the claims is more than satisfied under 
Invitrogen Corp, v. Clontech Labs, Inc., 11 USPQ2d 1 161 (Fed. Cir. 2005), and under the U.S. 
Patent and Trademark Office Written Description Training Materials (Revision 1, March 25, 
2008). 

A Structure/Function Relationship has been established. 

The Examiner maintains the rejection for lack of written description on the ground that 
"applicants have not related the subgenus of structure to the acyclonucleotide incorporation 
function" (Office Action mailed April 21, 2009, page 4). Appellants respectfully disagree with 
this assertion. The disclosure of the specification, working examples, and declaratory evidence 
demonstrates a relationship between the structure recited in the claims and acyclonucleotide 
incorporation function. The claims require that the DNA polymerase have an amino acid 
sequence with at least 30% overall identity with that of the polypeptide encoded by SEQ ID 
NO:4 (Vent™). The claims also require that the DNA polymerase include a 15 amino acid motif 
that is identical to one of SEQ ID NOs 5-22, or has up to three amino acid substitutions. 



4603542v 1 



10 



USSN 10/089,027 
Atty. Docket No. 2007651-0001 



The specification explains that proteins can display sequence similarity over short 
stretches of primary amino acid sequence (specification, page 14). These patches are thought to 
occur most often at essential protein interfaces, such as those involved in catalysis, substrate 
binding, or protein-protein recognition. The degree of sequence similarity, particularly in 
conserved sequence motifs, is predictive of the degree to which the proteins will behave 
similarly in both physical properties and catalytic function (specification, page 14, lines 10-16). 
The claims include just such a motif, by requiring that the DNA polymerase include a 15 amino 
acid motif that is identical to one of SEQ ID NOs 5-22, or has up to three amino acid 
substitutions. The sequences of the 15 amino acid motifs and the DNA polymerase in which 
each is found are shown in Table 3 of the specification at pages 20-21. Each motif is within a 
conserved region having a role in substrate binding, known as "motif B" as defined by Delarue et 
al. {Protein Eng. 3:461-467, 1990; see citation to Delarue et al. in the specification at page 21 
under Table 3; Delarue et al. was submitted with the Information Disclosure Statement filed on 
May 9, 2002, and is attached as Exhibit A). Delarue et al. does not recognize or discuss 
acyclonucleotide activity of any DNA polymerases. However, Delarue et al. indeed indicates 
that motif B is involved in DNA polymerase function. In the Discussion section, Delarue et al. 
states: 

From structure to function. Considerable biochemical evidence points to the 
imporance of [motifs A, B and C] in the DNA polymerase activity. A 

synthesized E. coli pol I oligopeptide corresponding to the N-terminal-most two- 
thirds of the loop region connecting helices O and P (motif B-see Figure 4) has 
been shown to bind deoxynucleotide triphosphate substrates of pol I as well 
as duplex DNA (Mildvan, 1989)" (Delarue et al., page 465, right col, lines 9-15; 
emphasis added). 

This structure/function relationship between motif B and polymerase activity is further 
confirmed in declaratory evidence submitted during prosecution of the present application. In 
the Declaration by Dr. William Jack, filed on May 4, 2006 ("the Jack Declaration"; copy 
attached as Exhibit B), it states that Dr. Jack and colleagues have published articles in peer 
reviewed journals discussing the physical basis for the preferential incorporation of 
acyclonucleotides and enhanced incorporation with Vent A488L and 9°N 485L DNA 
polymerase mutants, citing to Gardner et al. (/. Biol. Chem. 279(12): 11834-1 1842, 2004; 
Gardner et al. was submitted with the Jack Declaration and is attached as Exhibit B). Gardner et 
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al. shows an alignment of Family B DNA polymerases in Figure 1. As is clear from the Figure, 
the "Region III" active site overlaps with the 15 amino acid motif recited in Appellants' claims. 
As provided in the Jack Declaration, Gardner discusses the physical basis for incorporation of 
acyclonucleotides at page 11841. This discussion mentions the A288 residue in Vent™, which 
is in the active site and in the 15 amino acid motif in Appellants' claims. A relationship between 
"Region III", containing the 15 amino acid motif, and polymerase function, had been previously 
noted, e.g., in Hopfner et al. (Proc. Nat. Acad. Sci. USA 96:3600-3605, 1999; Hopfner et al. was 
submitted with the Jack Declaration and is attached as Exhibit B). Hopfner et al. reports the 
crystal structure of a thermostable type B DNA polymerase from Thermococcus gorgonarius. 
Hopfner et al. provide a structure based sequence alignment of archaeal family B polymerases, 
and show that Region III (which contains the 15 amino acid motif) is in the active site of these 
enzymes (see Hopfner et al, page 3603, col. 1, Figure 3, and col. 2, third full paragraph). 
Hopfner et al. discusses the conserved KX 3 NSXYGX 2 G motif, which is a sub-motif within 
Appellants' claimed 15 amino acid motif, in the section entitled "Polymerase Active Site", 
noting that it and a second motif "form the bottom of the nucleotide-binding site" (Hopfner et al., 
page 3603, right col., lines 31-32). The subgenus of structure (i.e., the 15 amino acid motif) is 
clearly related to function. 

Although there was recognition in the art that conserved motifs found in polymerases are 
involved in polymerase activity, it is Appellants who recognized and now claim a method of 
using a specific genus of polymerases which possess acyclonucleotide incorporation function. 
The set of 15 amino acid motifs specified by SEQ ID NOs 5-22 and recited in the claims are 
highly related to each other. SEQ ID Nos 6-17 differ from SEQ ID No 5 by three or fewer 
residues. SEQ ID Nos 18 and 20-22 differ from SEQ ID Nos 5 by six or fewer residues. Motifs 
of polymerases having sequences sharing less than 30% overall identity with Vent™ (and thus 
which are outside the scope of the claims) have motifs which differ from SEQ ID No 5 by seven 
or more residues (see, e.g., SEQ ID Nos 23-30 at page 21, Table 3 of the specification). 

A structure/function relationship is not only supported by an understanding of the 
15 amino acid motif and its role in enzymatic function. It is also supported by Appellants' 
working examples. Every DNA polymerase tested that meets the structural requirements of the 
claims has acyclonucleotide incorporation activity. Indeed, four different DNA polymerases, 
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Vent™, Deep Vent™, Pfu, and 9N™, showed the ability to incorporate acyclonucleotides 
(specification, Example 6). Two variants of these enzymes, Vent™/A488L, and 9N™/A485L, 
were also shown in incorporate acyclonucleotides (specification, Example 11). By contrast, 
Thermosequenase, which is a Taq DNA polymerase variant that lacks the 15 amino acid motif 
required by the claims, showed a much stronger preference for dideoxyoligonucleotides over 
acyclonucleotides (specification, Examples 5 and 12). The application therefore establishes the 
correlation between the sequence motif and the function recited in the claims. 

In addition, the Jack Declaration includes an Appendix with data confirming that an 
archaeon Family B polymerase from Methanococcus maripaludis, having 41% sequence identity 
with Vent DNA polymerase, utilizes acyclonucleotides as a substrate ( Jack Declaration 
Appendix I, attached as Exhibit B). Thus, support for a relationship between the DNA 
polymerases recited in the claims and acyclonucleotide incorporation function has been provided 
in by information in the specification regarding sequence similarity and function, exemplification 
of a relationship between the claimed structure and function in the specification, and data and 
information provided with the Jack Declaration. 

The Examiner maintains his rejection without offering any reason why the claimed 
structure/function relationship allegedly has not been established. For example, in the Office 
Action mailed May 29, 2008, the Examiner said that "[wjhile Applicants comments regarding 
the homogeneity shared between this group of polymerases continues to be acknowledged, such 
is acknowledged in light of the degree of the vast majority of DNA polymerases, many of which 
have a high degree of homogeneity and not all of which share the ability to incorporate 
acyclonucleotides into a DNA fragment" (Office Action mailed May 29, 2008, page 4). 
Appellants have related specific structural features (overall sequence identity and the presence of 
a 15 amino acid motif in the active site of the enzyme) to function (acyclonucleotide 
incorporation function). The Examiner has provide no reason to doubt Appellants correlation. 
The Examiner is not entitled to substitute his personal skepticism for statements and evidence 
provided by the Appellants. 
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Written description support for the claims is met under Invitrogen Corp. v. Clontech 
Labs, Inc. 77 USPQ2dll61 (Fed. Cir. 2005). 

Relevant legal precedent also confirms that the written description requirement is 
satisfied for the present claims in view of the present specification. The decision in Invitrogen 
Corp. v. Clontech Labs, Inc. 77 USPQ2d 1161 (Fed. Cir. 2005) requires a finding that the claims 
are adequately described. To emphasize this point, Appellants reiterate a close comparison 
between Invitrogen and the present claims here. The claim at issue in Invitrogen read: 

1. An isolated polypeptide having DNA polymerase activity and 
substantially reduced RNAse H activity, wherein said polypeptide is encoded by a 
modified reverse transcriptase nucleotide sequence that encodes a modified amino 
acid sequence resulting in said polypeptide having substantially reduced RNase H 
activity, and wherein said nucleotide sequence is derived from an organism 
selected from the groups consisting of a retrovirus, yeast, Neurospora, Drosophila, 
primates and rodents. 

The specification supporting the claim had only a single example of a polymerase having 
the recited activity. The court found that the claim met the written description requirement 
because, (1) at the time of the invention, sequences of reverse transcriptase (RT) genes were 
known; (2) members of the RT gene family shared significant homologies from one species to 
another; (3) the written description taught that the invention can be applied to RT genes of other 
retroviruses; and (4) the specification cited references providing the known nucleotide sequences 
of those genes. 

It must be noted that, unlike the claim in Invitrogen which recites no structural 
limitations, the pending claims include explicit recitation of structural features (overall homology 
and a 15 amino acid motif). The present specification provides six specific examples of DNA 
polymerases that fall within the claims. As for the other factors from Invitrogen, (1) sequences 
of many DNA polymerases were known when the present application was filed; and (2) 
members of the DNA polymerase gene family share significant homologies from one species to 
another. See the present specification, e.g., at page 3, lines 8-21; and page 10, line 12, to 
page 15, line 34. For (3), the written description of the present case clearly teaches that the 
invention can be applied to DNA polymerases other than the ones specifically exemplified. See, 
for example, page 19, lines 15-27, which teaches: 
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The similarity of incorporation patterns with these selected enzymes suggests that 
not only these archaeon DNA polymerases, but a larger family of DNA 
polymerases could share the ability to incorporate acyclo to a greater extent than 
dideoxy terminators. Since Pfu, Deep Vent® and 9°N™ DNA polymerases have 
greater than about 70% sequence identity with Vent DNA polymerase, other 
enzymes with equivalent or greater identity can reasonably be expected to 
perform as Vent® (exo-) DNA polymerase in this invention. Notably, those 
enzymes for which no significant sequence similarity is found (i.e., Family A 
DNA polymerases such as Taq) do not perform in similar ways in the current 
invention. This fact leads us to believe that archaeon enzymes showing 
intermediate identity, namely those between about 20 and 70% identity are 
reasonably candidates for this invention. 

As to (4), the specification cites references providing the known sequences of such other 
DNA polymerases (see, for example, page 10, line 22; page 14, line 18; page 14, line 19; 
page 15, lines 19-24). Moreover, the sequences of other DNA polymerases are known and need 
not be fully presented in the specification to satisfy the written description requirement. See 
Capon, 418 F.3dat 1358. 

Appellants maintain that, with regard to every relevant fact relied upon by the court, the 
present case has at least as much, or more description than was provided in Invitrogen. 

The Examiner disputes this point because the claims encompass incorporation of 
acyclonucleotides into DNA and 

[t]his is not a property of a DNA polymerase that is well known in the art and the 
applicants have not adequately described this supposedly new function of a 
specific sub-genus of DNA polymerases. This is in contrast to the claims of 
Invitrogen in which the homologies of the encompassed DNA polymerases were 
high and that region responsible for reduced RNAse H activity in each of these 
DNA polymerases known such that the encompassed DNA polymerase variants 
known. (Office Action mailed April 21, 2009, page 5). 

Appellants explain in detail the relationship between structure provided and 

acyclonucleotide function above. As discussed, Appellants have demonstrated (through several 

examples) that DNA polymerases that do have the claimed sequence do have the recited 

activities, and a DNA polymerase that does not have the claimed sequence does not have the 

recited activity. 
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Moreover, the fact that the present claims recite use to perform a newly discovered 
function (incorporation of acyclonucleotides) does not distinguish the present case from 
Invitrogen, as asserted by the Examiner. The claims in Invitrogen also related to DNA 
polymerases that have a new function (reduced RNAse H activity). The Examiner is correct that 
the region of DNA polymerase sequence that was responsible for RNAse H activity was 
previously known. As discussed above, the relevant region of DNA polymerases (region III) 
involved in the present claims was also known (and known to be important for activity, just not 
for this activity). The present specification demonstrates that this known region is important for 
a new activity, much like the specification in Invitrogen demonstrated that changes in a known 
region could reduce activity. Closer factual scenerios in fact would be difficult to find! 

Furthermore, Appellants fail to see how acyclonucleotide function of the DNA 
polymerases renders this case distinguishable from Invitrogen. In that case, a single example of 
an enzyme having a desired function (reduced RNAse H activity) was adequate to support the 
claims. 

Appellants' recognition of a class of polymerases which incorporate acyclonucleotides is 
new, and Appellants have linked the functional activity with structure and a characterized 
structural, functional motif (i.e., the 15 amino acid motif). There is no basis for distinguishing 
the present case from Invitrogen. The Examiner suggests that Invitrogen is not applicable 
because "the homologies of the encompassed DNA polymerases were high." Yet the Invitrogen 
claim is completely devoid of structural limitations, and recites polymerases from organisms as 
diverse as viruses, yeasts, and primates! If unspecified sequences from such varied species have 
"high" homology in the Examiner's view, Appellants fail to understand how homologies 
between sequences encompassed by the present claims, which recite concrete structural 
limitations, are not also "high." 

In a further attempt to distinguish Invitrogen, the Examiner stated that 

the description held by Invitrogen is specific to the claims of invitrogen [sic], 
based upon the specification and art as well as a. Actual reduction to practice, b. 
Disclosure of drawings or structural chemical formulas, c. Sufficient relevant 
identifying characteristics, such as: Complete structure, ii. Partial structure, iii. 
Physical and/or chemical properties, iv. Functional characteristics when coupled 
with a known or disclosed correlation between function and structure, d. Method 
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of making the claimed invention, e. Level of skill and knowledge in the art and f. 
Predictability in the art. (Office Action mailed April 21, 2009, carryover 
paragraph from pages 5-6). 

Legal decisions would be meaningless as precedent if they could be applied only to a 
single set of facts. Appellants have provided a close comparison of (i) the facts in the Invitrogen 
case and the (stronger) facts here; and (ii) the claims of the present application and a claim from 
Invitrogen for which written description was affirmed. There has been no showing that 
Invitrogen 's claimed genus all had "high" homology or "known" function such that the present 
claims can be distinguished from the case. No other bases for finding Invitrogen inapplicable 
have been offered. 

Written description support for the claims is met under the U.S. Patent and Trademark 
Office Written Description Training Materials 

The Examiner compared the present claims to the U.S. Patent and Trademark Office 
Written Description Training Materials (hereinafter, the "Guidelines") and found lack of 
description in Appellants' claims compared to claim 2 in Example 11 of the Guidelines because 
"claim 2 is drawn to a nucleic acid having 85% identity to a specific sequence, a partial structure. 
This is relative to the instant claims which require even less partial structure of 30% identity." 
(Office Action mailed April 21, 2009, page 7). 

The Examiner has not analyzed Appellants' claims in view of the knowledge of DNA 
polymerase structure and the requirement of a conserved motif which is associated with 
enzymatic function. Claim 2 in Example 1 1 of the Guidelines concerns a claim to nucleic acid 
encoding hypothetical polypeptide having "activity X". In contrast to the present claims, the 
hypothetical polypeptide encoded by the nucleic acid does not share significant sequence identity 
with any known polypeptide or polypeptide family. Also unlike the present claims, the 
specification for this hypothetical example discloses only a single nucleic acid sequence that 
encodes a polypeptide having "activity X". Any comparison of the present claims to Example 1 1 
should take these facts into consideration. Another important factor for analysis in Example 1 1 
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is the presence of a disclosed or art-recognized correlation between structure and function. 
Appellants have provided this correlation. 

Example 5 of the Guidelines presents a fact pattern much more analogous to Appellants 
claims, and is a more appropriate basis for comparison. Example 5 concerns a claim to an 
"isolated protein comprising Protein A," wherein Protein A includes the amino acid sequence of 
SEQ ID NO: 1, has the ability to bind and activate Protein X, and is purified by a recited set of 
conditions. The sequence of SEQ ID NO:l in this hypothetical claim has 10 amino acids. 
Likewise, Appellants' claims recite DNA polymerases that include a 15 amino acid motif and 
have a specific binding and activity function, which is the ability to incorporate 
acyclonucleotides in a polymerase extension reaction. The polymerases are not defined by 
purification conditions. However, significant structural definition for the polymerases is 
provided by requiring at least 30% identity to SEQ ID NO:4. 

In the hypothetical fact pattern set forth for Example 5, claim 1, the specification fails to 
disclose the complete structure of Protein A and it fails to disclose any art recognized correlation 
between the structure of the claimed protein and its function of binding and activating Protein X. 
Nonetheless, written description is affirmed for the claim because the specification discloses a 
partial (10 amino acid) sequence of Protein A and because relevant identifying characteristics are 
provided in the form of its ability to bind and activate Protein X, and purification features. 

If anything, the present specification provides more description support for the claims 
than is provided for claim 1 of Example 5 of the Guidelines. Appellants' specification describes 
examples of complete structures for polymerases that fall within the claims. Appellants' 15 
amino acid motif imposes greater structural definition for a polymerase than the 10 amino acid 
sequence defining the hypothetical polypeptide of Example 5. Appellants' polymerases possess 
a binding ability and activity (acyclonucleotide incorporation) which is just as well defined as 
those of the hypothetical polypeptide of Example 5. Whereas no correlation of protein structure 
with function is provided in Example 5, Appellants' provide detailed structure/function 
correlation, as set forth above. In this aspect, Appellants provide more support than the 
Guidelines require. Another factor favoring support for the hypothetical polypeptide was the 
specification's disclosure of methods for isolating the polypeptide and a working example 
showing the polypeptide was successfully isolated. Appellants' have also shown that one of skill 
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in the art can make and use polypeptides as claimed, and that polypeptides have the recited 
function. 

Claim 33 is not invalid for lack of written description 

Claim 33 stands rejected for lack of written description. Claim 33 specifies that the DNA 
polymerase has an amino acid sequence that shows at least 70% overall identity with that of SEQ 
ID NO:4. Because this claim requires a higher overall identity to SEQ ID NO:4, the genus of 
polymerases encompassed by the claim is smaller than that of claim 32. Thus, the level of 
description required is reduced as compared with claim 32. Appellants' specification 
demonstrates that multiple polymerases within the genus possess acyclonucleotide function. 
(Appellants emphasize that polymerases from the broader genus have this function as well; see 
the Jack Declaration, Appendix I, which shows that a Methanococcus DNA polymerase having 
only 41% sequence identity to Vent™ DNA polymerase incorporates acyclonucleotides more 
efficiently than dideoxynucleotides.) Even if claim 32 were not fully supported by the 
specification (which Appellants do not concede), claim 33 would be. 

Claim 34 is not invalid for lack of written description 

Claim 34 stands rejected for lack of written description. Claim 34 specifies that the 
15 amino acid motif is identical to one of SEQ ID Nos 5-22. Given the further limitation on the 
sequence of the motif (i.e., such that the motif does not include amino acid substitutions), the 
genus of polymerases encompassed by the claim is smaller than that of claim 33. The level of 
description required for this claim is reduced as compared with claim 32. Even if claim 32 were 
not fully supported by the specification, claim 34 would be. 

Claim 35 is not invalid for lack of written description 

Claim 35 stands rejected for lack of written description. Claim 35 specifies that the 
15 amino acid motif is identical to one of SEQ ID NOs 15-17, except that it contains up to 3 
amino acid substitutions as compared with the SEQ ID NO. Because it covers fewer motifs, this 
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claim refers to a genus of polymerases that is smaller than that encompassed by claim 32. The 
level of description required to support this claim is less than required for claim 32. 

Claim 36 is not invalid for lack of written description 

Claim 36 stands rejected for lack of written description. Claim 36 specifies that the 15 
amino acid motif is identical to one of SEQ ID Nos 5-17. The genus of polymerases 
encompassed by this claim is even smaller than that of claim 32 and requires less description to 
be adequately supported. 

Claim 37 is not invalid for lack of written description 

Claim 37 stands rejected for lack of written description. Claim 37 specifies that the 15 
amino acid motif is identical to one of SEQ ID NOs 5-8 except that it may contain up to three 
amino acid substitutions. Again, the genus of polymerases encompassed by this claim is even 
smaller than that of claim 32 due to further limitation of the 15 amino acid motif and is fully 
supported by the specification. 

Claim 38 is not invalid for lack of written description 

Claim 38 stands rejected for lack of written description. Claim 38 specifies that the 
amino acid motif is identical to one of SEQ ID NOs 5-8. The genus of polymerases 
encompassed by this claim is smaller than that of claim 32 due to further limitation of the 15 
amino acid motif and is fully supported by the specification. 

Claim 40 is not invalid for lack of written description 

Claim 40 stands rejected for lack of written description. Claim 40 specifies that the 
15 amino acid motif has up to one amino acid substitution as compared with one of SEQ ID NOs 
5-22. The genus of polymerases encompassed by this claim is also smaller than that of claim 32 
and is fully supported by the specification. 
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Claim 41 is not invalid for lack of written description 

Claim 41 stands rejected for lack of written description. Claim 41 specifies that the 15 
amino acid motif has up to one amino acid substitution as compared with one of SEQ ID NOs 5- 
17. The genus of polymerases encompassed by this claim is also smaller than that of claim 32 
and is fully supported by the specification. 

Claim 42 is not invalid for lack of written description 

Claim 42 stands rejected for lack of written description. Claim 42 specifies that the 15 
amino acid motif has up to one amino acid substitution as compared with one of SEQ ID Nos 5- 
8. The genus of polymerases encompassed by this claim is also smaller than that of claim 32 and 
is fully supported by the specification. 

In conclusion, the provided teachings in the specification, examples, sequences, 
declaratory evidence, and data are more than sufficient to describe function and support 
description of the claims. The Examiner has not established otherwise. For reasons set forth 
above, withdrawal of the rejection of claims 32 and 39 as allegedly lacking written description is 
respectfully requested. 
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Ground of Rejection 2: 

Claims 32 and 39 are not invalid for lack of enablement 

Pending claims 32 and 39 stand rejected for lack of enablement. The Examiner states 
that the specification, while being enabling for a method comprising providing a DNA 
polymerase selected from the group consisting of Vent™, Deep Vent™, Pfu, and 9°TM or the 
specifically disclosed variants of claim 43, "does not reasonably provide enablement for any 
method comprising providing a DNA Polymerase having an amino acid sequence that shows a 
mere 30% overall identity with that of SEQ ID NO:4 and further includes a 15 amino-acid motif 
that is identical to SEQ ID NO:5 except that it contains up to 3 amino acid substitutions as 
compared with the SEQ ID NO. . ." (Office Action mailed April 21, 2009, pages 8-9). The 
Examiner stated that "determination of those DNA polymerases having the desired biological 
characteristics is unpredictable and the experimentation left to those skilled in the art is 
unnecessarily, and improperly, extensive and undue" (Final Office Action mailed April 21, 2009, 
pages 1 1). Appellants have previously reviewed the factors set forth in In re Wands (858 F.2d 
731, 8 USPQ2nd 1400, Fed. Cir. 1988) with respect to the present claims and review them here, 
in response to the Examiner's assertion that Appellants' burden has not been met. 

First, Appellants address the Examiner's comments regarding Wands factor (2), Amount 
of Direction or Guidance. In the Final Office Action mailed April 21, 2009, the Examiner 
maintained that guidance was lacking as to DNA polymerases which have the ability to 
incorporate acyclonucleotides into a DNA template, and requested clarification as to how the 15 
amino acid motif correlates with acyclonucleotide function (Office Action mailed April 21, 
2009, page 12). As explained above in the arguments for written description, the 15 amino acid 
motif is a highly conserved motif in the active site of family B DNA polymerases which plays a 
role in substrate binding. The Examiner disputes a structure/function correlation because 
"applicants have not disclosed such a single motif but rather continue to refer to any of a number 
of motifs or variants thereof '(Office Action mailed April 21, 2009, page 12). Some variability 
within the genus of motifs is permitted, given that variable polymerases share acyclonucleotide 
incorporation function. For example, both 9°N polymerase and Vent™ incorporate 
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acyclonucleotides, although their 15 amino acid motifs differ by three amino acids (compare 
SEQ ID NO 5 and SEQ ID NO 7 at page 20, Table 3 of the specification). A Methanococcus 
maripaludis DNA polymerase having a more divergent sequence also possesses acyclonucleotide 
incorporation activity. The claims do require a degree of conservation of sequence, which is 
clearly expressed in the claims. The fact that variable polymerases share a specific function does 
not render them "unpredictable." 

As to the (1) Quantity of Experimentation Necessary, and (3) Presence or Absence of 
Working Examples, Appellants reiterate that one or ordinary skill could make and test all 
polypeptides within the scope of the claims to determine their ability to extend a DNA primer or 
incorporate acyclonucleotides (including to determine their ability to preferentially select 
acyclonucleotides). Appellants' working examples include demonstration of activity of multiple 
species of DNA polymerases set forth in the specification and in declaratory evidence discussed 
herein. 

As to (5) State of the Prior Art, and (7) Predictability of the Art, Appellants note, and the 
Examiner has acknowledged, that the prior art with regard to DNA polymerases and their 
classification is extensive. However, Appellants disagree with the Examiner's assertion that 
"determination of those DNA polymerases having the desired biological characteristics is 
unpredictable and the experimentation left to those skilled in the art is unnecessarily, and 
improperly, extensive and undue" (Office Action mailed April 21, 2009, page 11). Appellants 
have identified polymerases which have acyclonucleotide incorporation function by virtue of 
structural and physical characteristics distinctive of well-characterized DNA polymerases. These 
characteristics include overall sequence identity to a polymerase, and the presence of a conserved 
motif. Appellants have shown that all members tested within the genus of polymerases have the 
recited activity. The Examiner' s only discernible reason for declaring these features 
unpredictable is the breadth of the genus of polymerases. This improperly disregards 
Appellants' demonstration of activity for multiple species. It also disregards the fit of 
Appellants' observed activity with well characterized classification schemes for DNA 
polymerases (among which one finds substantial variability despite conserved nucleotide 
polymerase activity). 
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As to the (4) Nature of the Invention and (8) Breadth of the Claims, Appellants reiterate 
that DNA extension reactions are well within the skill of those of ordinary skill. As part of their 
invention, Appellants have described a class of DNA polymerases that can incorporate 
acyclonucleotides, and have shown function for six different species within the class. Given the 
demonstrated correlation of structure with function and other reasons provided above, Appellants 
disagree with the Examiner's assertions that the scope of the claims is not enabled. 

As to (6) Relative Skill of those in the Art, Appellants submit, and the Examiner has 
agreed, that the relative skill of those in the art is very high. 

Claim 33 is not invalid for lack of enablement 

Claim 33 stands rejected for lack of enablement. Claim 33 depends from claim 32 and 
specifies that the DNA polymerase has an amino acid sequence that shows at least 70% overall 
identity with that of SEQ ID NO:4. Because this claim requires a higher overall identity to SEQ 
ID NO:4, the breadth of the claim is smaller than that of claim 32. The scope of enablement 
provided by the disclosure is more than sufficient to support the scope of this claim, not least 
because multiple polymerases that fall within the claimed genus are exemplified. 

Claim 34 is not invalid for lack of enablement 

Claim 34 stands rejected for lack of enablement. Claim 34 depends from claim 32 or 33 
and specifies that the 15 amino acid motif is identical to one of SEQ ID Nos 5-22. This further 
limitation on the sequence of the motif (i.e., such that the motif does not include amino acid 
substitutions) provides a claim of smaller breadth than claim 32 and which is more than 
supported by the disclosure. 

Claim 35 is not invalid for lack of enablement 

Claim 35 stands rejected for lack of enablement. Claim 35 depends from claim 32 or 33 
and specifies that the 15 amino acid motif is identical to one of SEQ ID NOs 15-17, except that it 
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contains up to 3 amino acid substitutions as compared with the SEQ ID NO. This claim covers 
fewer motifs than claim 32 and is enabled for its full scope. 

Claim 36 is not invalid for lack of enablement 

Claim 36 stands rejected for lack of enablement. Claim 36 specifies that the 15 amino 
acid motif is identical to one of SEQ ID NOs 5-17. Again, the genus of polymerases 
encompassed by this claim is even smaller than that of claim 32 and is enabled by the disclosure 
provided. 

Claim 37 is not invalid for lack of enablement 

Claim 37 stands rejected for lack of enablement. Claim 37 specifies that the 15 amino 
acid motif is identical to one of SEQ ID NOs 5-8 except that it may contain up to three amino 
acid substitutions. The genus of polymerases encompassed by this claim is even smaller than 
that of claim 32 due to further limitation of the 15 amino acid motif and is fully enabled by the 
specification. 

Claim 38 is not invalid for lack of enablement 

Claim 38 stands rejected for lack of enablement. Claim 38 specifies that the amino acid 
motif is identical to one of SEQ ID NOs 5-8. The genus of polymerases encompassed by this 
claim is smaller than that of claim 32 due to further limitation of the 15 amino acid motif and is 
fully enabled by the specification. 

Claim 40 is not invalid for lack of enablement 

Claim 40 stands rejected for lack of enablement. Claim 40 specifies that the 15 amino 
acid motif has up to one amino acid substitution as compared with one of SEQ ID NOs 5-22. 
The genus of polymerases encompassed by this claim is also smaller than that of claim 32 and is 
fully enabled by the specification. 
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Claim 41 is not invalid for lack of enablement 

Claim 41 stands rejected for lack of enablement. Claim 41 specifies that the 15 amino 
acid motif has up to one amino acid substitution as compared with one of SEQ ID NOs 5-17. 
The genus of polymerases encompassed by this claim is also smaller than that of claim 32 and is 
fully enabled by the specification. 



Claim 42 is not invalid for lack of enablement 

Claim 42 stands rejected for lack of enablement. Claim 42 specifies that the 15 amino 
acid motif has up to one amino acid substitution as compared with one of SEQ ID Nos 5-8. The 
genus of polymerases encompassed by this claim is also smaller than that of claim 32 and is 
enabled for its full scope. 

In light of the above, Appellants submit that claims 32 -42 satisfy the enablement 
requirement. Allowance of the claims is requested. 



Respectfully submitted, 

Date: February 2, 2010 

/Margo H. Furman/ 
Margo H. Furman, PhD, JD 
Registration Number 59,812 

PATENT GROUP Tel. No. (617) 248-4073 

CHOATE, HALL & STEWART LLP 

Two International Place 

Boston, MA 021 10 

Tel: (617)248-5000 

Fax: (617) 502-5002 

patentdocket @ choate. com 
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CLAIMS APPENDIX 



1-31. (Canceled) 

32. (Previously presented) A method comprising steps of: 

providing a DNA polymerase having an amino acid sequence that shows at least 30% 
overall identity with that of the polypeptide encoded by SEQ ID NO:4, and further includes a 15 
amino-acid motif that is identical to one of SEQ ID NOs 5-22 except that it contains up to 3 
amino acid substitutions as compared with the SEQ ID NO; 

contacting the DNA polymerase with a template, a primer that binds to the template, and 
a collection of nucleotides including at least one acyclonucleotide; and 

incubating the DNA polymerase with the template and the nucleotides so that the DNA 
polymerase extends the primer by incorporating the nucleotides. 

33. (Previously presented) The method of claim 32, wherein the DNA polymerase has an 
amino acid sequence that shows at least 70% overall identity with that of SEQ ID NO:4. 

34. (Previously presented) The method of claim 32 or claim 33, wherein the 15 amino-acid 
motif is identical to one of SEQ ID NOs 5-22. 

35. (Previously presented) The method of claim 32 or claim 33, wherein the 15 amino-acid 
motif is identical to one of SEQ ID NOs 5-17 except that it contains up to 3 amino acid 
substitutions as compared with the SEQ ID NO. 

36. (Previously presented) The method of claim 35, wherein the 15 amino acid motif is 
identical to one of SEQ ID NOs 5-17. 
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37. (Previously presented) The method of claim 32 or 33, wherein the 15 amino acid motif is 
identical to one of SEQ ID NOs 5-8 except that it contains up to 3 amino acid substitutions as 
compared with the SEQ ID NO. 

38. (Previously presented) The method of claim 37, wherein the 15 amino acid motif is 
identical to one of SEQ ID NOs 5-8. 

39. (Previously presented) The method of claim 32 or 33, wherein the step of incubating 
comprises incubating the DNA polymerase with the template and the nucleotides so that the 
DNA polymerase extends the primer by incorporating the nucleotides, and preferentially 
incorporates acyclonucleotides. 

40. (Previously presented) The method of claim 32 or 33, wherein the 15 amino acid motif 
has up to one amino acid substitution as compared with one of SEQ ID NOs 5-22. 

41. (Previously presented) The method of claim 35, wherein the 15 amino acid motif has up 
to one amino acid substitution as compared with one of SEQ ID NOs 5-17. 

42. (Previously presented) The method of claim 37, wherein the 15 amino acid motif has up 
to one amino acid substitution as compared with one of SEQ ID NOs 5-8. 

43. (Previously presented) The method of claim 32 or 33 wherein the DNA polymerase is 
Vent™, Deep Vent™, 9°N, Pfu, Vent™/488L, or 9°N/485L. 
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EVIDENCE APPENDIX 

Appellants had provided the following evidence during prosecution of the instant 
application: 

Exhibit A: Delarue et al., Protein Eng. 3:461-467, 1990. This reference was cited in 
the Information Disclosure Statement and Form PTO-1449 filed on May 9, 2002, and was 
entered into the record on May 13, 2002. The Form PTO-1449 was initialed by the Examiner on 
September 29, 2004, confirming that the reference was entered into the record. 

Delarue et al. is attached hereto at pages 31-37. 

Exhibit B: Declaration of William Jack, accompanying references and Appendix I. 
The Declaration was submitted with four references, listed below, and Appendix I along with a 
response to Office Action filed May 4, 2006, and was entered into the record in PAIR on May 9, 
2006 as the entry designated "Rule 130, 131 or 132 Affidavits." Entrance into the record was 
confirmed by the Examiner's reference to this Declaration on page 3 of the Advisory Action 
mailed on July 5, 2006. 

The Declaration of William Jack is attached hereto at pages 38-45. 

Rodriguez et al, /. Mol. Biol. 299:447-462, 2000, is attached hereto at pages 46-61. 

Gardner et al, /. Biol. Chem. 279(12): 11834-11842, 2004, is attached hereto at pages 

62-70. 

Hashimoto et al, J. Mol. Biol. 306:469-477, 2001, is attached hereto at pages 71-79. 
Zhao et al, Structure 7(10): 1 189-1 199, 1999, is attached hereto at pages 80-90. 
Hopfner et al, Proc. Nat. Acad. Sci. USA 96:3600-3605, 1999, is attached hereto at pages 

91-96. 

Appendix I is attached hereto at pages 97-99. 
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RELATED PROCEEDINGS APPENDIX 

Not applicable. 
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EXHIBIT B 



Docket No.; NES-1&S-PU5 

I\ TBS HMTFO ^TATF PA _ ' ADeKAfcK OFFICE 
AM>UCAfcTS; Jack ei si, BCANWiSi: HuVmn 
SE^AL NO.: 10/089,027 ART UNIT; 1652 
DATE HIED: March 26.. 2002 

TITI.rY; IncMfwnnriors cf Meowed NocieoJioss Sy A^hateon DNA Polymerases 
And Resetted Methods 

Mai) Stop AF 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



DECLARATION UN&ER 37 C.F.R, iJ.13i 

As a beio* named inventor, f bsrefcy declare that; 

i. My name ts Or. Wiltsem Jade, Research Director for the DNA Erwymes 

Division at few E. : :-,g;ar,d Sic-irons -no. My -esume is attacher;. 

2, 1 have been studying the stnsctwre and fonctwn of DNA polymerases for 
over 16 years. 

3, i was a member of tho group of scientists at New Ersgiaryd S-nlsps r haf 

Idtt. ^ 1 I" -i i and rionoc h t fir;,; , v- tie [. I i J 'b"3 I SNA 
polymerase. Our- continuing work wicfi ardiaetm 0HA polymerases =dem»ed 
a sarprisiogSy horoogenooos sot of -~r.r/mt::-. SVn claimed "hsf qnsop o: SNA 
i r „ ,- j f ; p are r I i63 d - f> r l - i 1 d f - - - 

Patent and Trademark Office recegnteed the validity of oar claim- to a class trf 
atchs-eoo DMA polymerases defined by tne SNA encoding the rwyme arsd its 

mm jmmlmble copy 



38 



USSN 10/089,027 
Atty. Docket No. 2007651-0001 




4603542v 1 



39 



USSN 10/089,027 
Atty. Docket No. 2007651-0001 




4603542v 1 



40 



USSN 10/089,027 
Atty. Docket No. 2007651-0001 



Reference*: 

A. Gartner, CM. Joyce, W.S, Jack '{2084) J. Sot. Oserri. 279, 11834-11842. 

H. Hashiwstft. «. Ni&f-okd, S. F^jiwara. H. rafcatii, T. frnaroka. T, made, Y. 
fei (2001} 3. Mol 3sol 4m-4?7. 

K.P. Hopfner. A. SicSingsr, R.A> Sag*, F. Laue, VV. Anksnbeue;-, ft, Huber. a. 
Af)g«ref{19>M} Orac. Nets. Acad, Scs, MSA 96, 3600-3605. 

A.C. Radrl^e?., H.W. Park, D. Mao, LS. Beese {2000} J. Moi. 8ml. 2S9, 447- 
462, 

Y. Zhao, D. lerwafml, 1. Moarefi/t. usgftton, R, Usken, 5. Kyriyan 
Structure ?, J 189- 1 5.9S. 
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rntnut* , Ita ra lor >-kf. m\ i i j m , N ) ^>s il. 
Safnpit:;, were then iieatfii at ?2*C for B minutes, and a 1 pi aliquot was 

loaded on a 4% paiyacrylamsde area $g wnJ detected by an fi&m? 
automated DNA sequencer. 
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